A Gram-positive, motile, mesophilic bacterium that formed yellowish-white, circular, convex, glistening colonies, strain MSL-27 T , was isolated from a soil sample from Bigeum Island, Korea, and its taxonomic position was investigated by a polyphasic approach. Cells of strain MSL-27 T are non-spore-forming, irregular rods, usually fragmenting into shorter rods or coccoid elements. The growth temperature and pH ranges are 20-37 6C and pH 6.0-12.0, with optimum growth at 28 6C and pH 8.0. MK-11 is the major menaquinone and DL-2,4-diaminobutyric acid is found in the cell-wall peptidoglycan. The major fatty acids are i-C 16 : 0 (39 %), ai-C 15 : 0 (36 %), ai-C 17 : 0 (18 %) and i-C 15 : 0 (2 %). The G+C content is 69.0 mol%. Phylogenetic analysis based on the 16S rRNA gene sequence revealed that strain T should be placed in the genus et al., 1984) with two subspecies. The first bacterium of this genus was isolated from distilled water and assigned to 'Corynebacterium aquaticum' on the basis of morphological and physiological characteristics (Leifson, 1962) . Subsequent extensive taxonomic studies revealed diaminobutyric acid (DAB) in its cell-wall peptidoglycan (type B2c; Schleifer & Kandler, 1972) . The genus Leifsonia currently harbours seven species and two subspecies: L. aurea and L. ginsengi (Leifson, 1962; Davis et al., 1984; Evtushenko et al., 2000; Suzuki et al., 1999; Reddy et al., 2003; Qiu et al., 2007) .
The genus Leifsonia Evtushenko et al. 2000 was proposed to accommodate bacteria isolated from root galls on Poa annua, the water isolate 'Corynebacterium aquaticum' (Leifson, 1962) and the plant-pathogenic species Clavibacter xyli (Davis et al., 1984) with two subspecies. The first bacterium of this genus was isolated from distilled water and assigned to 'Corynebacterium aquaticum' on the basis of morphological and physiological characteristics (Leifson, 1962) . Subsequent extensive taxonomic studies revealed diaminobutyric acid (DAB) in its cell-wall peptidoglycan (type B2c; Schleifer & Kandler, 1972) . The genus Leifsonia currently harbours seven species and two subspecies: Leifsonia aquatica, L. xyli subsp. xyli, L. xyli subsp. cynodontis, L. poae, L. naganoensis, L. shinshuensis, L. rubra, L. aurea and L. ginsengi (Leifson, 1962; Davis et al., 1984; Evtushenko et al., 2000; Suzuki et al., 1999; Reddy et al., 2003; Qiu et al., 2007) .
In the present study, we report a mesophilic strain of Leifsonia, strain MSL-27 T , isolated from a soil sample collected from Bigeum Island, Republic of Korea. Strain T could be assigned to the genus Leifsonia on the basis of its phenotypic characteristics, chemotaxonomic features and phylogenetic position based on the 16S rRNA gene sequence. Strain T was different from all reported species of Leifsonia with respect to several characteristics.
Strain MSL-27
T was isolated by using the standard dilution-plating technique at 30 u C on 10-fold-diluted R2A agar (Difco) with pH adjusted to 8.0 using Na 2 CO 3 . To investigate its morphological and biochemical characteristics, strain MSL-27 T was routinely cultivated at 28 u C on 2-fold-diluted R2A agar. Biomass for molecular systematic and most chemotaxonomic studies was obtained after incubation at 28 u C for 10 days in shake flasks of R2A broth. Morphological observation of spores and mycelia was made by light microscopy and scanning electron microscopy. Growth was tested over a range of temperatures (4-45 u C) and pH (pH 6.0-12.0). The optimal temperature and pH for growth were 28 u C and pH 8.0.
Physiological and biochemical characteristics of strain T are given in the species description. All tests were performed at 28 u C and properties were recorded after 7-10 days, except for the nitrate reduction test, which was recorded after 2-3 days. Carbon source utilization and sugar fermentation tests were carried out according to the method of Kämpfer (1991) .
Procedures for identification of cell-wall amino acids and sugars followed those described by Staneck & Roberts (1974) . Polar lipids were extracted, examined by twodimensional TLC and identified using the procedures of Minnikin et al. (1984) . Menaquinones were isolated using the methods of Minnikin et al. (1984) and separated by HPLC (Kroppenstedt, 1982) . Cellular fatty acid composition was determined as described by Sasser (1990) using the Microbial Identification System (MIDI, Inc). DL-2,4-DAB was the diagnostic cell-wall amino acid. Cell-wall sugars were galactose, glucose, mannose and rhamnose. The predominant menaquinone was MK-11. Phospholipids of strain MSL-27
T were diphosphatidylglycerol, phosphatidylglycerol and unidentified glycolipids. The cellular fatty acid composition of strain T is given in the species description.
Chromosomal DNA from strain MSL-27 T was prepared following the method of Marmur (1961) . The G+C content of the DNA was determined using the thermal denaturation method of Marmur & Doty (1962) . Amplification of the 16S rRNA gene sequence was performed as described by Cui et al. (2001) . Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon server (http://www.eztaxon. org/; Chun et al., 2007) . The 16S rRNA gene sequence of strain sequence of strain MSL-27 T and previously published sequences of reference strains were aligned using the CLUSTAL_X program (Thompson et al., 1997) . The almostcomplete 16S rRNA gene sequence (1491 nt) of strain T was aligned manually with corresponding almost-complete sequences of representative Leifsonia type strains retrieved from the EzTaxon server (Chun et al., 2007) . Phylogenetic analysis was performed using the software packages PHYLIP (Felsenstein, 1993) and MEGA version 2.1 (Kumar et al., 2001) after multiple alignment of the data by CLUSTAL_X (Thompson et al., 1997) ; distances were calculated according to Kimura's two-parameter model (Kimura, 1980 (Kimura, , 1983 and relationships were confirmed in all three tree-making analyses [least-squares (Fitch & Margoliash, 1967) , maximum-likelihood (Felsenstein, 1981) and neighbour-joining (Saitou & Nei, 1987) ]. The reliability of the neighbour-joining phylogenetic tree was evaluated using the bootstrap resampling method of Felsenstein (1985) with 1000 replicates.
Phylogenetic analysis of the 16S rRNA gene sequence revealed that strain MSL-27
T formed a distinct monophyletic lineage within the genus Leifsonia (Fig. 1) . Low 16S rRNA gene sequence similarity (,97 %) was found with all species of the genus Leifsonia with validly published names. The closest relative of strain MSL-27 T was L. poae VKM Ac-1401 T , which showed 96.8 % similarity (46 differences in 1491 sites). This is also supported by phenotypic data, in which differences were observed between strain MSL-27 T and species of the genus Leifsonia with validly published names (Table 1) . Strain MSL-27 T and L. poae DSM 15202 T can also be distinguished easily by their physiological properties. Of the properties tested, L. poae DSM 15202
T showed 15 differences in comparison with strain MSL-27 T (Table 1 ).
In conclusion, the genotypic and phenotypic data show that strain MSL-27 T represents a novel species of the genus Leifsonia, for which we propose the name Leifsonia bigeumensis sp. nov.
Description of Leifsonia bigeumensis sp. nov.
Leifsonia bigeumensis (bi.ge.um.en9sis. N.L. masc. adj. bigeumensis of Bigeum Island, Korea, the source of the soil sample from which the type strain was isolated).
Colonies are circular, convex, smooth, butyrous, opaque yellowish-white and 1.2-2.8 mm in diameter. Cells are aerobic, Gram-positive, motile, short rods. Growth is observed at 20-37 u C and pH 6.0-12.0, with optimum growth at 28 u C and pH 8.0. Tolerates up to 3 % NaCl (w/v); no growth is observed in the absence of NaCl. Catalase-negative. Nitrate is reduced to nitrite. Urease, Fig. 1 . Phylogenetic dendrogram based on 16S rRNA gene sequence analysis reconstructed from evolutionary distances by using the neighbour-joining method, showing the phylogenetic position of strain T within the genus Leifsonia. Asterisks indicate branches that were also recovered using the least-squares (Fitch & Margoliash, 1967) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Kluge & Farris, 1969) Leifsonia bigeumensis sp. nov.
